of the various neoplasms, and Barr and Mixter's revelation of the role of the intervertebral disc in relation to sciatica and brachialgia. An important advance was an appreciation of the neurological syndromes provoked by pressure displacements of the brain and its vasculature, initiated by Jefferson in his early studies of patients with accumulating post-traumatic clots. We are but on the threshold of revelations likely to come from immunology, histochemistry, enzyme deficiences and electron microscopy.
Facilities and instrumentation have greatly improved, as in air-conditioned operating rooms, surrounded by sophisticated monitoring equipment. Electrosurgery, introduced by Cushing in 1928, has notably enlarged the scope of brain and spinal cord surgery, X-radiotherapy has been progressively improved and its place defined in relation to neurological diseases, and other forms of radiation have been introduced. An ingenious valve device has brought hydrocephalus under surgical control. The stereotaxic apparatus of Horsley and Clark has been revived and simplified for specific clinical purposes, as Clark had hoped, and its accuracy has been enhanced by monitoring the electrical activities and evoked potentials that its probe encounters. Cryosurgical techniques have been developed; microsurgery has been borrowed from our otological colleagues; and microneurosurgery has been developed, notably by Krayenbuhl of Zurich, improving results and opening new fields of action.
The scope of surgical neurology has been greatly extended during the past forty years. In the traumatic field it has advanced with a better understanding of the factors that secure recovery of neural tissue. The surgery of the intracranial aneurysms is a new field since the young Dr Charles Symonds explained to Dr Cushing in 1922 how they could be diagnosed.
Likewise, the surgery of the intervertebral disc is a new field. Surgery designed to improve neurological function has evolved since the treatment of tic douloureux so dominated the efforts of the pioneer surgical neurologists. Thus the surgery of epilepsy, so ably developed by Penfield, is a new and important field, since the early efforts of Krause and of Puusepp. The frontal lobotomy for certain psychological disorders, initiated by Moniz and Lima in 1934, has been progressively modified, especially by stereotaxic techniques, and has led the way for modem pharmacological therapy. The dyskinesias have been tamed by stereotaxic surgery; and here again the surgical neurologists have welcomed the pharmacologists' recent successes in this field. Therapeutic hypophysectomy has entered the fields of diabetes and of cancer.
Diminishing areas for surgical action have been those of tuberculosis and pyogenic infections, trigeminal neuralgia, psychological disorders and hypertensionall by reason of improving pharmacology and, in the case of tuberculosis, of public health measures.
Increasing fields of neurosurgical endeavour are, unfortunately, traumatic injuries, in which co-operation with preventive agencies and with the colleagues of other relevant clinical disciplines are so important. The surgery of spina bifida and associated hydrocephalus is increasing by reason of the survival of babies with these conditions, as the formerly fatal complications are now being prevented. It is probable that surgical therapy for epilepsy will increase in co-operation with medicinal control.
The surgical neurologists of the past forty years have been good co-operators, and it is interesting to note their leadership in introducing improved techniques that have soon been adopted by surgery in general.
The future for surgical neurology probably lies in the closer integration of neurology as a whole, including medical, psychiatric and surgical neurology within its curtilage; in yet closer ties with neuro-ophthalmology, otology and endocrinology; and in increasing involvement with the neuroanatomist, physiologist and pathologist. The science of neurology is more significant than a particular mode of therapy. Strength for future progress lies in well-chosen unity. It is now fifty years since I first went to The National Hospital, Queen Squarewith the intention of staying for six months. At that time there was very little neurology in this country outside London and even in London all the physicians at the neurological bospitals were appointed to their other hospitals as general physicians. Kinnier Wilson at the Westminster Hospital was the first to be given a specialized neurological appointment at a general hospital; later he transferred to King's College Hospital. Outside London there were former Queen Square house physicians doing chiefly neurological practices: R T Williamson at Manchester, Edwin Bramwell at Edinburgh and Stanley Barnes at Birmingham. Professor James Lindsay at Belfast, who first interested me in neurology, had at one time been house physician to Hughlings Jackson at the London Hospital, and there must have been other general physicians in the provinces who had had similar short periods of neurological training.
In 1933, when the Association of British Neurologists was formed, its membership was limited to 25 and that included several neurosurgeons, a neuropathologist, an ophthalmologist and at least two neurophysiologists. Now the Association of British Neurologists alone has a membership of 200, the Society of British Neurological Surgeons is at least as big (and some years older), and there are quite large associations of neuropathologists and electroencephalographers and other specialized bodies. The expansion is not limited to this country because all of these have their international congresses. The number of nurses has perhaps not increased in proportion, but the number of secretaries, technicians and other auxiliary personnel is infinite. In accordance with Parkinson's law the work has in some way expanded to fill the facilities provided and the time of the personnel allotted to it, and yet the total of outpatient attendances at Queen Square in 1969 was only five-eighths of what it had been in 1920. It is fair to add that the number of inpatients was nearly two-and-a-half times as great as formerly.
In the outpatient department there are many changes but there is far more change in the patients themselves than in the hospital. There is, of course, a great change in their social state -they are better off, better dressed, better educatedbut what I have in mind is the medical change; there are no cases of tabes, general paralysis of the insane (GPI), syphilitic ocular palsies or other forms of neurosyphilis, no postencephalitics, almost no cases of cerebral abscess or of meningitis, no Pott's disease, no subacute combined degeneration of the cord, no poliomyelitis, no Sydenham's chorea, no diphtheritic palsiessmall wonder that the number of outpatient attendances has gone down! Disseminated sclerosis alone has increased and the gliomas and cerebral vascular diseases are still with us.
In the old days the charity which ran the hospital issued its annual report in a booklet, two or three pages of which were occupied by the report of the medical registrar. This gave a statistical abstract of the number of cases of each disease (or syndrome) treated on an inpatient basis during the year. It appears that this custom was started by Gowers, who was appointed as the first medical registrar in 1870. Under the National Health Service the medical registrar's reports are no longer published, but I am glad to say that the custom is still continued, and comparison of the last report (1969) with those of 1920 and 1921 shows how clinical neurology has been transformed in the intervening years.
Encephalitis Lethargica
When I went to Queen Square the epidemic of encephalitis lethargica seemed to be past its peak and the severity of the symptoms was diminishing as the epidemic continued. However, there was a great numerical recrudescence before it finally subsided. I doubt whether anyone ever recovered completely from the disease; some mildly affected patients seemed to do so but as the years went by cases of the parkinsonian syndrome with oculogyric crises came to light in which there had been intervals of ten, fifteen, or even more years before the appearance of characteristic after-effects. However, with cases of any severity the sequels were ordinarily evident within a few months; they were of many different forms, often very severe and usually completely disabling. The affected children were so troublesome that in 1925 the Metropolitan Asylums Board established at the Northern Hospital, Winchmore Hill, a unit to take one hundred children on a trial basis to see what could be done to manage them. At first the unit nearly foundered because no nursing staff would stay, but eventually it survived and was even enlarged. In the course of years, with discipline and occupation, many of the behaviour disorders died out, but they were replaced by parkinsonian syndromes which were slowly progressive, and there are some patients still in the hospital who were admitted as children and have now outlived their primary illness by nearly fifty years.
Neurosyphilis
Encephalitis lethargica was fortunately transitory; I doubt whether we had any new cases after 1926. The greatest change in clinical neurology in the last fifty years results from the elimination of neurosyphilis. To revert to the registrar's reports: for many years before the first world war, tabes alone accounted for 10% or more of all admissions to the National Hospital; there was one year when it was 14%. In 1921 tabes still accounted for 7j % and syphilitic conditions as a whole for 12 % of all admissions.
With an admission list of less than 900 there would be a hundred cases of neurosyphilis, mostly tabes, every year. We had our injection and lumbar puncture sessions in the operating theatre every Monday afternoon and in addition each patient received mercury by inunction and iodine and mercury by mouth and training in Frenkel's exercises; these courses of treatment required him to stay in hospital for at least six weeks. Today tabes does not provide one quarter of 1% of admissions and, in fact, is so uncommon that it is apt to be forgotten in differential diagnosis.
The relatively new arsenical treatment of those days cured meningovascular cerebral syphilis and such symptoms as ocular palsies, and rendered the CSF normal or inactive in all forms except general paralysis, but GPI was incurable. At that time about twenty cases of GPI were admitted each year and the number increased somewhat in the postwar crop. Naturally, we could only keep these patients as long as they were amenable to hospital discipline.
General paralysis of the insane sounds a dreadful name, but it was not too dreadful for the disease. As it came on twelve or perhaps twenty years after infection it was particularly apt to attack men in the prime of life when they had attained positions of responsibility and possibly eminence. The infamous peculiarity of GPI was the destruction of the personality; of all the diseases in the textbook there was none that caused such degradation of the human spirit. Moreover, it very often affected individuals, especially men, of high intelligence. In many cases the patient at first became a figure of fun, behaving in some ridiculous fashion and possibly exhibiting absurd delusions of grandeur and unpredictable impulsive behaviour, but before long, accompanying his rapidly declining intelligence, he developed generalized tremor and especially tremor of speech, and thus became the gibbering idiot of the novelist. From then on physical decline was rapid. Convulsions and transient hemiplegias were frequent, each leaving the patient somewhat more enfeebled. Death in such episodes was common, but if the patient survived he finished up after a couple of years mindless, paralysed, wasted, wet and dirty.
Fortunately not many lived to reach this stage of humiliation.
The further conquest of neurosyphilis, as distinct from its prophylaxis, centred on the treatment of general paralysis. The other forms would yield to the arsenical preparations and the older remedies, but GPI was inexorable. All over the world physicians were trying desperately to find an effective remedy. In 1917 Wagner-Jauregg in Vienna, after years of experiment with fever-producing substances, 'vaccinated' three patients suffering from GPI with blood from a soldier suffering from benign tertian malaria, with eventual beneficial results, and when the war was over the first trials of malarial therapy in this country were made in 1922.
It was Henry J Macbride, the junior house physician in my time, who introduced this treatment to Queen Square, persuading Risien Russell to let him try it. After that, other cases of Russell's were treated similarly and although several died, it was apparent that, for those who could tolerate it, this new and desperate remedy had a good deal to offer. The mortality, however, was very high, and when its use had become more widespread the Metropolitan Asylums Board set up in 1925 a special clinic at Horton where cases from its asylums could be treated by a trained staff; for the next twentyfive years the treatment was used there and at similar clinics all over the world. In general about a third of the patients treated recovered sufficiently to be discharged, a third died in the course of treatment or soon after, and the remaining third were left in the mental hospitals as 'good working dements'. There was, however, a late mortality, so that 50% of all the patients treated died within about five years. Only at Horton were these proportions eventually improved upon (Nicol 1946) .
By 1943 some penicillin was becoming available to hospitals in this country through the American forces, and as a consequence of favourable reports from America we began to treat GPI and other neurosyphilis with such amounts of penicillin as we could then obtain.
In 1948 I was invited to give a paper to the Society for the Study of Venereal Diseases; by that time I had treated 24 cases, with uniformly good results. However, I was unable to convince the venereologists. To my surprise and embarrassment my paper was received with incredulity and even some anger and at the official treatment centre at Horton the malarial treatment continued for another two or three years. I myself have still not got over my surprise that penicillin should cure GPI and I think the wonder of it has never been sufficiently appreciated. As far as I know, the late Bernard Dattner at Bellevue, a former assistant of Wagner-Jauregg, was the first to make the discovery and he had a hard task of convincing his colleagues in America. The opposition was based on the inexorable character of the disease and on the fact that hitherto only the most desperate remedy would touch it. Moreover, after a course of penicillin there might be little immediate improvement in the CSF and if the patient died within a few weeks or even months the appearances in the brain were still those of active GPI. Having worked in Greenfield's laboratory I knew that the same thing happened after malarial therapy and that the gummatous infiltration of the brain took a long time to clear.
Later, certain other antibiotics turned out to be just as effective as penicillin. Now there are few conditions more satisfactory to treat, but the disease has practically disappeared. On the 1969 inpatient list at Queen Square there was not a single case.
Poliomyelitis
In 1920 there were 48 admissions for acute anterior poliomyelitis. This was quite unusual and was a foretaste of what was to come: the disease, hitherto called infantile paralysis, had ceased to be limited to infants. In 1921 or 1922 we had the first epidemic in a schoola preparatory school at Broadstairsand thereafter school epidemics became almost commonplace. During the 1930s and 1940s the incidence of the disease increased greatly, 1947 being our worst year. But this country seldom suffered severely, and our epidemics, though bad enough to us, were mostly small compared to some that occurred in the United States, Canada, Scandinavia and Australia, where thousands of young people died or were left paralysed. The thalidomide calamity of a few years ago, bad though it was, was a small matter in comparison with the annual visitation of paralysis that hung over the heads of young people and their parents. Thus it went on for thirty-five years. In the individual case it was heart-rending to watch the paralysis spread and be unable to do anything to arrest it. At one time I prepared serum from a convalescent, but I cannot say that it had any real effect.
Lord Nuffield, on a visit to Australia, saw what was happening there, and on his return he provided respirators for all the principal hospitals in this country; at Queen Square we established a whole isolation unit with a fleet of respirators. One of the troubles was that if a patient survived in a respirator it was often difficult to get him out of it.
Once the infective agent had been identified, it took another thirty years to determine how it was transmitted and this confusion naturally frustrated prophylactic measures. It was eventually shown that the alimentary system provided the principal portal of entry to the body, and that the virus reached the central nervous system by passage along nerve fibres both from the intestinal tract and from the tonsils.
And then in 1956 came what is surely the miracle of our lifetimethe Salk vaccine. Now a child, or an adult, has a few drops of Table 1 Incidence of acute anterior poliomyelitis in England and Wales, 1947-1967 Year Cases vaccine on a lump of sugar, and after two or three such doses is immune from this scourge for years and, we hope, for life. Table 1 shows the dramatic decline in cases of poliomyelitis since the introduction of the vaccine.
Spinal Injuries
The third greatest advance in practical neurology in my lifetime has been in the treatment of paraplegia, and especially that due to spinal injury. In my days as a resident at Queen Square there was an annexe containing about twenty ex-soldiers, paraplegic as the result of spinal war wounds, all bed-ridden, all, or nearly all, with paralysed and infected bladders; and there were more, not quite so disabled, at a home in Clapham Park run by the Not-forgotten Association for which the National Hospital provided medical supervision. Other patients were admitted to the hospital with acute paraplegia, perhaps from spinal injuries, perhaps from acute transverse myelitis, and inevitably their paralysed bladders became infected. When these patients diedand sometimes they died very quicklytheir grossly infected kidneys were a loathsome sight. It was evident that nothing much could be done with paraplegics until a means could be found of preventing or overcoming their urinary infections or, just conceivably, rendering them immune. In 1923, I came into contact with Leonard Colebrook, who shortly afterwards was invited to Queen Charlotte's Hospital to tackle the problem of puerperal fever; this led, after some difficulties, to the introduction of the sulphonamides and so to effective urinary antisepsis, and thus gave hope for the paraplegics. Earlier, the Watson-Jones method of treatment of spinal injuries and the conservative treatment of Pott's disease had done their share by relieving pressure on the spinal cord in cases where that was possible. In preparation for the D-day landings in Europe in 1944, Dr George Riddoch, who in 1940 had belatedly been asked to establish a neurological service for the army, decided to set up a spinal injuries centre comparable to the head injuries unit which had operated so successfully at Oxford. He himself had had The place he chose was Stoke Mandeville, which was within reach of Oxford, and the man he chose was Ludwig Guttmann. Guttmann made a great success of it and has since been knighted. What must have been very humdrum work at the beginning was tackled with determination and persistence and every means of overcoming urinary infection and bedsores was called into service. Bedsores were almost as great a difficulty as urinary infection, and in the early days all the patients had to be turned every two hours. The strain on the nursing staff and even on the patients themselves was excessive, and it must have taken a great deal of persistence and good leadership to see that this was done. Guttmann also made a special study of bedsores. Now, with modern mattresses and automatic turning methods, it is to be hoped that no one will ever again see the great sores which were so common fifty years ago.
After the war the unit was continued for the poliomyelitis cases and civilian injuries, of which there are plenty. Some patients still die from spinal injuries or acute myelitis but for the numerous surviving paraplegics life is very different from what it was for their predecessors; quite a number of them go about in their motor cars, have regular employment and play games, and some even have children. Similar units have, of course, been set up in other countries and international games competitions, the Para-Olympics, take place between them. James Collier I must not let this occasion pass without a reference to Dr James Collier (Fig 1) , the centenary of whose birth occurred last year.
His name is remembered among the 'founders of neurology' for the classical description which he gave with Risien Russell and Batten of subacute combined degeneration of the spinal cord, but Collier's real forte was as a clinician and a teacher. He had a flair for diagnosis and a most remarkable memory for cases and so, as everybody delighted to show him the unusual, he developed an enormous experience to call upon. Whether he exaggerated the number of cases of any particular rare disease that he had seen could therefore never be determined, but he had the nick-name 'Truthful James' which I am sure he enjoyed. He was a most stimulating teacher, with just enough sense of drama and the histrionic, and there must be many over the world who remember him with gratitude and affection. He was one of the first to recognize subarachnoid haemorrhage and when I was his house physician this was one of his chief interests. He died in 1935 of a fulminating influenzal pneumonia just when he was on the point of retiring from the hospital staff.
Other Changes I have confined myself to a few of the most practical matters, and there is one other which I must mention. The year 1921 saw the introduction of Luminal (phenobarbitone) into this country. At that time there were hardly any synthetic drugs in the British Pharmacopoeia, and we did not realize that with the barbiturates, as they were called, we were entering a new era of therapeutics in which synthetic drugs would take over entirely from the old 'simples' on which we had been brought up, and would become a big industry.
There is already a history of neurology which extends well into the twentieth century (Garrison 1969 ), but it is written largely on the basis of personalities. In Britain, among the great names of our period I think that of Kinnier Wilson is the most likely to survive. Wilson's disease, though rare, has always been important theoretically, and the discovery twenty years ago that it was due to an inherited disturbance of metabolism gave a new turn to our ideas on the causes of all the familial diseases, and, moreover, brought genetics right into the middle of neurology.
